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NICROSCOPP. 
a. Instruments. Accessories, &c.* 

(1) Stands. 
Fuess's Petrological and 

Crystallographic Micro- 
scopes.? - Herr R. Fuess 
has introduced several im- 
provements into his Petro- 
logical Microscope, Thich 
now has the form given in 
fig. 36. 

The object-stage is fitted 
for fine measurements. The 
scale is graduated in half 
degrees and two verniers 
read to minutes. The 
stage-plate has a toothed 
edge and is rotated by 
means of a pinion a, which 
can be thrown out of gear 
by the lever h. A mechani- 
cal stage is applied on the 
rotating stage - plate. By 
one of the rectangular 
movements effected by the 
screw S an interval of 
0.01 mm. can be indicated. 
The other screw S' has a 
more rapid thread to en- 
able the preparation to be 
quickly passed across the 
field of view. The mirror 
slides vertically on an arm 
which can be rotated to 
one side. The polarizer 
has a rack - and - pinion 
movement. A conical stop 
fitting into corresponding 
slots in the socket deter- 
mines the position of the 
nicol for O", 45", and 90". 
An iris-diaphragm can be 
inserted beneath the nicol. 
A condensing lens of great 
focal length atttached to 
the polarizer serves for the - This subdirision contains (1) Stands; (2) Eye-pieces and Ubjec~ives; (3) Mu- 
minating and otlier Apparatue ; (4) Photoinicrography : (5) Microscopical Optics 
and Manipulation ; (6) Miscellaneous. 

t Zeitschr. f. Wise. Mikr., vii. (1690) pp. 177-87. 
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illumination of the preparation when the lowcr objectives are used. 
This lens forms the lower member of, the condensing system, which 
consists of three lenses, the other two being connected together hut 
detached from the polarizer. The common socket of the two upper 
lenses is supported in a ring which forms the end of the arm 6 of a 
rotating plate fitted in the object-stage. By means of a weak spiral 
spring in the ring-!iolder, the socket follows the movement of the 
polarizer, 80 that the whole condensing system can be adjusted by the 
pinion which effects the movement of the polarizer. By a second arm 6’ 
from the rotating plate of the lens-holder, the upper pair of lenses can 
be moved to one side beneath the mechanical stage, so that the change 
from convergent to parallel light and vice versd can be rapidly effected 
without moving the preparation. 

The coarse-adjustment of the Microscope is by rack and pinion. The 
fine-adjustment screw has a pitch of 0.5 mm. The head is divided into 
100 parts, and a vernier reads to a fifth of a division, i. e. to 0.001 mm. 
The end of the body-tube carrying the objective is movable by two fine 
screws for centering. To facilitate the change of objectives, the latter 
are not screwed on, but held by the clamp k. Immediately ubove the 
clamp is a slit for the introduction of a Klein’s plate, quarter-wave 
plate, &c. The analysing nicol N is inserted in a wider opening at the 
lower end of the body-tube. Another opening IS serves for the intro- 
duction of the aaxiliarg objective into the draw-tube R. The lens is 
fastened in the slide f, and forms with the Ramsden eye-piece a complete 
Microscope, with a magnification of about five times. This constant 
magnification is advantageous for measuring the apparent optic axial 
angle. The draw-tube carries a millimetre scale which gives the 
distance of the eye-piece from the objective. Among the accessories of 
the Microscope are the illuminating apparatus and spectropolarizer of 
Abbe, the twin-nicol for stauroscopic measurements, and the illuminating 
arrangement of Sorby which serves for the observation of the internal 
and external conical refraction. 

Of the special eye-pieces, the goniometer eye-piece consists of a 
Ramsden eye-piece which i s  directed upon cross wires centered by four 
adjusting screws exactly in the axis of a divided circle. 

The quartz-wedge comparator shown in fig. 37 is a modified form of 
that of Michel Levy. It slides in the tube T of the Microscope, and in  
this part consists of an ordinary weak eye-piece, in which, in the place 
of the usual diaphragm, is ti double prism of glass P P’, with the hypo- 
thenuse faces cemented together. The hypothenuse P‘ is silvered with 
the exception of a small circle in the centre, through which the polariza- 
tion tint of the preparation is seen. The main part of the comparator ie 
contained i n  the side tube. Rays from the mirror s are diverted at 
right angles by the prism Y into the polarizer n, the rotation of which 
can be measured on a divided circle. The lens I concentrates the light 
upon the quartz wedge q, behind which is a diaphragm with a very small 
aperture. The quartz wedge is fastened in the slide S‘, which is moved 
by rack and pinion, and its position is given by the vernier V. The 
light passes through the analyser d to the lens 0, and is reflected 
from the hypothenuse of the prism P‘ in the direction of the axis 
of the eye-piece. The polarization tint of the preparation is thus seen 
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surrounded .by that of  the quartz wedge, and a ready comparison can be 
made. 

The axial angle apparatus for very small plates, shown in fig. 38, is 
similar to the Schneider-Bdams apparatus, in which two small Iiemi- 
spherical lenses inclosing the plate can be rotated between condenser and 

FIQ. 37. 

objective. Above 
this  plate is the horizontal axis, carrying at its outer end a divided 
circle, with vernier reading to five minutes. The spindle at the other 
end of the axis A reaches nearly to the middle of the apparatus, and 

The base-plate is held on the stage by spring clips. 

FIG 38. 

is funnel-ehaped at its end. The cylindrical bolt X, also funnel-shaped 
at the end, is movable by the screw R in the direction of the axis. By 
left-turning of the mother screw N, a spiral spring drives forward the 
screw shaft, whose end has a funnel-shaped depression in which the end 
of the bolt fits. By right-turning of the screw the shaft is drawn 
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back and with it the bolt, by the pin 8 coming in contact with the small 
projecting plate on the bolt. The two hemispherical lenses are held 
between the funnel-shaped depressions of bolt and axis. By pressure 
of the spiral spring the bolt is kept centered with remeet to  the axis, 

FIG. 39. 
while it canLmove freely a t  
both ends so that i t  rotates 
with the axis when the latter 
is  turned. 

The goniometer for micro- 
scopic crystals (fig. 39) con- 
sists of a base-plate, on which 
is an.  upright carrying the 
divided circle T movable 
abont a horizontal axis. The 
angle arm 20 ends in a ring 
which i R  parallel to the axis 
of the divided circle, and 
supports a second ring u 
movable in it. The hemi- 

sphere k,  movable with friction in the ring v, has a conical opening 
bored through it, with the narrow central aperture in the flat surface. 
Along a radial groove runs the needle, a t  the point of which the crystal 
to be measured is fixed. It is kept in position by a spring, and is 
rotated by the milled head S. 

Some Improvements in the Crystallization Microscope.*-Prof. 0. 
Lehmann remarks that the old form of crystallization Microscope, 
described in Zeitschr. f. Instrumentenk., 1886, p. 325, suffers from the 
disadvantage that it is impossible to observe the preparation between 
crossed nicols during the heating. The method which first suggests 

itself for obviating this difficulty, that of placing the polarizing nicol be- 
fore the mirror, is unsatisfactory, owing to the large size of the nicol 
re,Iuired. 

Fig. 40 represents the arrangement proposed by the firm of Ze'ss, 
in which the polarizing nicol is replaced by two piles of glass plates. 

* Zeihchr. f. Instrumentenk., x. (1690) pp. 202-7. 
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Light from the source A, incident at the polarizing angle on the first 
pile of plates By is reflected to the second pile C, and thence to the 
mirror D. The two reflectors are fastened to the frame aa, which is 
firmly fixed to the foot b of the instrument by the binding screw c. A 
very slight turn of the mirror is suficient to  direct the unpolarized rays, 
represented by the punctuated lines in the figure, upon the object, 60 
that the change from ordinary to polarized light and vice versb is very 
easily effected. 

Fig. 41 shows a similar arrangement made at the author's suggestion, 
by 0. Rehm, of Karlsruhe. The frame carlying the two reflectors B and 

FIG. 41. 

C (each consisting of five large cover-glasses) is hinged to the edge of the 
object-stage E, so that for observation in ordinary light it may be swung 
back into the position B' 0'. 

in fig. 42, due to Voigt and 
Hochgesang, of Gottingen, 
is considered by the author 
a8 the most eficient. Nays 
from the source A fall upon 
the polarizing reflector B, 
and thence almost perpen- 
dicularly on an ordinary 
mirror C, from which they 
are reflected to the concave 
mirror D. Observation in 
ordinary light is effected 
by turning the latter into the position punctuated in the figure. 

For 
ordinary requirements a burner with small non-luminous flame is used 

The arrangement shown FIQ. 42. 

The heating apparatus of the Microscope has been simplified. 

1891. 2 E  
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to replace the inconvenient blow-pipe arrangement of the old in- 
strument. 

Fig. 43 represents the burner used when only slight changes o t  
temperature are needed. It gives a very small blue flame, and is itself 

so small 8s only slightly to interfere 
with the brightness of the field of 
view. I n  the other form of burner 
(fig. 44), used for higher tempera- 
tures, the gas issues from a ring- 
shaped slit. It is closed beneath 
by a thin plate of glass or mica, so 

that the flame is driven towards the centre by the draught thus pro- 
duced. The brightness of the field of view is not sensibly affected by 

the passage of the rays 
FIG. 44. through this transparent 

plate and the thin layer 

ring. 

FIG. 43. 

:, j , of burning gas within the 
\ I  
I (  

1 1  

As a further improve- + , ; ’  

! ; ;  
I , !  I ment of the Microscope, the 

divided circle is enclosed : I ;  
in the object-stage, so that 
it is protected from dirt 
and injury from acid va- 
pours, &c. The scale i5 
read directly from above by 
means of a window in the : I ’  

1 1 :  

upper side of the stage. 
9 For experiments at 

very high temperatures, 
the larger instrument described in the Zeitschr. f. Instrumentenk., 1884, 
p. 369, is necessary. Into this several improvements have been intro- 
duced. I n  order to effect a greater concentration of heat upon the 
object, and to dimbhh the heating of the metal parts of the Microscope, 
the blow-pipe flame is directed through a chimney of asbestos, bound 
with brass, which can be fitted into the opening of the stage. A new 
form is given to the water screen protecting the objective. It consists 
of a socket 2 cm. long, with double walls and strong copper base, which 
fit6 tightly over the objective, and expands at its upper edge into a 
disc of about 5 cm. diameter. To prevent the condensation of water 
upon the objective, an arrangement is added by which a stream of air is 
directed upon it. 

Improvements have also been made in the Projection Microscope 
described in this Journal, 1887, p. 291. The indiarubber tubes of the 
old inrrtrument are replaced by metal ones. For cooling the alum solu- 
tion, a spiral tube conveying a stream of cold water is used instead of 
the water screen. The mirror is not rigidly fixed a8 before, but can 
be turned about a hinge and fixed by a binding screw several degrees 
from its normal position of 45’. By this means a uniform brightness 
can be maintained when, by changes in the electric arc, the illumina- 
tion of the field of view has slightly shifted. For cooling the 

I n ’  

t s ,  $ 1 1  
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preparation there are three small tubes in the stage, by which a stream 
of air can be directed upon its under side. Instead of the black cover of 
the old instrument, two screens are found to be sufficient to prevent 
the dispersion of the light. One of these is hinged to the holder of the 
totally reflecting prism, while the other is fixed horizontally above it. 
The prism is made of a specially strongly refractive glass of the 
firm of Zeiss, since by the use of ordinary glass a part of the field of 
view is cut off by total reflcction. 

Remarking on this paper,* Herr R. Fuess takes exception to the 
remark, that the old form of instrument, whose construction was 
undertaken by the firm of Fuess, has the great drawback that it is 
not possible to observe the preparation between crossed nicols during 
the heating. To prevent misunderstanding he states that he did 
actually at one time undertake the construction of the Microscope 
described in Zeitschr. f. Instrumentenk., 1886, p. 325, but that pressure 
of Lusiness prevented him from attempting any technical improvements 
in the instrument, and at length compelled him to relinquish the 
undertaking altogether. He wishes it, therefore, to be clearly under- 
stood that no LeLmaun Microseope of the form described has been 
made by him. He adds, that some years ago he constructed a heating 
apparatus for his crystallographic Microscopes, by which the preparation 
could be heated to a clear red glow during observation between 
crossed nicols. 

Van Eeurcks' Microscope for Photography and High-power Work. 
-The following description of this instrument (fig. 45) is translated, 
with modifications, from t.he fourth edition of Dr. Henri Van Heurck's 
work on ' The Microscope,' which is now in the press :- 

'' In  the Microscope which W. Watson and Sons have made to our 
specification we have attempted to combine convenience for ordinary 
work with the utmost possible precision, and a t  the same time to keep 
the price comparatively low. 

Messrs. Watson have admirably carried out all the plans we sub- 
mitted to them, and the instrument they have produced may be justly 
considered as realizing in various ways a degree of perfection which has 
never hitherto been reached. 

The base of the instrument is of the horseshoe form, bronzed ; at 
the three points on which it stands slightly projecting pieces of cork 
are inserted, which reduce the tremor, prevent the instrument from 
slipping, and the table from being scratched. 

A substantial brass pillar, jointed in its upper part to allow the 
inclination of the instrument, supports the Microscope, which can be 
fixed at any angle by means of a clamping screw, although the instru- 
ment is so well balanced as to  render this screw almost superfluous. 

To increase the general stabi€ity, all the parts of the instrument 
have been made as if they were cast in one piece. The stage-support is 
made of a single piece, and is prolonged into the articulation of the top 
of the pillar j the limb fits into the stage-support and is fixed by six 
screws, 60 that the whole has the s.ime rigidity as if it formed a single 

* Zeitsclir. f. Instrumentrak , x. (1890) p. 2G1. 
2 E 2  
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V A N  TfECRCK’S MICROSCOPE FOOP. PHOTOURAPH17 AND HIGH-POWER \V,,RK. 
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piece. Finally, the two pieces fitted together are traversed by the 
clamping-screw for the inclination. 

The stage rotates, and special means are provided to give a very 
smooth movement, and at the same time to secure perfect firmness in 
every position without the necessity for any toothed gearing, which 
seldom works smoothly for any lengthened period. The mechanical 
movements are effected by two superposed plates, as in the old Ross 
stands, actuated by lateral screws. The object rests upon a sliding bar 
provided with a stop-pin and clamping-screw. For ordinary work the 
sliding bar can be replaced by a fixed plate provided with two ledges. 
The horizontal and vertical movements have a range of 25 mm., and 
the divided scales (finders) allow a reading of the movements to 1/10 mm. 
by means of verniers. 

The limb incloses the fine-adjustment and carries the tube in  front ; 
both the coarse- and fine-adjustments move in bearings which can be 
regulated as required. A screw attachment at the upper part of the 
limb fixes the instrument firmly in the horizontal position when it is 
required to photograph in that position, though we infinitely prefer 
photographing with the Microscope in the vertical position. 

The fine-adjustment is of exquisite delicacy and of greater precision 
than that of any other Microscope in our collection. Each turn of the 
screw of the Gne-adjustment corresponds to 1/13 of a millimetre. So 
perfect is the adjustment, that i6  is possible in certain cases to estimate 
to a hundredth of a turn, i. e. to 1/13@0 of a millimetre. The mechanism 
of the fine-adjustment acts in an opposite direction to that of Conti- 
nental Microscopes, we have therefore marked on the milled head the 
letters M (nunzter) and D (descendre), to indicate the direction in which 
it is necessary to turn to make the body-tube move up or down. 

The body has a draw-tube ; when closed up it has a length of 160 mm., 
which is necessary for the employment of Continental objectives ; when 
drawn out it has a length of 260 mm. and can then be used for the 
apochromatics for the English tube. The draw-tube is arranged so 
that it can be blackened internally over part of the space covered by the 
eye-piece ; thus all internal reflection, which is the cause of so much 
trouble in photomicrography, is absolutely prevented. I t  might be 
preferable to line this tube with black velvet. The lower end of the 
draw-tube is provided with the Society screw for use with the Abbe 
apertometer. 

The mirror is carried by a rod having lateral movement ; it can also 
be slid up or down within a moderate range. 

Regarding the substage, which we have designedly reserved to the 
last, we have to point out some improvements which have not been 
introduced in any other Microscope. Needless to say, the condenser can 
be centered, and it can be raised aud lowered by rack and pinion ; but a 
fine-adjustment of great delicacy is also applied. In the few Micro- 
scopes to which a fine-adjustment of the condenser has hitherto been 
applied (an adjustment so necessary in certain cases and not yet suffici- 
ently appreciated) this focusing has been simply effected by a screw 
which does not produce a very slow movement, and there has always been 
loss of time in the changes of direction. Here, however, the fine-adjustment 
is actuated by a lever as in the fine-adjustment of the body-tube, awl 
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tlw milled head which actuates the movement is  placed above the stage close 
to the fine-adjustment screw of the body-tube. By this means it is 
poEsible to obtain very great precision and to adjust the two movements 
simultaneously with one hand. 

The arrangement of the condenser as planned by us (and employed 
for several months with all our Microscopes) is, we believe, an important 
improvement. I t  consists of an iris-diaphragm surmounted by the lens- 
holder; between these two pieces slides a plate, removable at  will, 
provided with a central rotating ring which serves for the reception of 
the diaphragms. The lens-holder is adapted to receive the different 
Abbe condensers, the Zeiss achromatic condenser, and also adapter plates 
allowing the use of all the excellent condensers of Powell and Lealand, 
and may hence be cousidered of universal application. 

To sum up, we have in this instrument combined all the conditions 
of perfection which long experience in microscopical work has taught us, 
and Messrs. Watson have realized all our desiderata with a care and 
precision which we scarcely dared hope for. If we add that this apparatus, 
so perfect, costs only 400 francs (16Z.), and consequently less than the 
large Continental models, it  will readily be admitted, we believe, that 
the makers have rendered a real service to serious workers by 
its construction.” 

The Graphological Microscope.* - Mr. C. M. Vo&e writes :- 
‘‘ Among the most important of the applications of the ’Microscope to 
what are called ‘ business uses ’ is the examination of writings, books, &c. 
The use of the Microscope for such purposes has rapidly increased in the 
last ten or fifteen years, until now scarcely a case of importance whose 
turning-point rests on the authenticity of written or printed matter, is 
tried without the papers or books in question being submitted to Micro- 
scopical examination at the hands of experts, real or supposed. Among 
the points to which such examinations are applied may be mentioned 
the detection of forgery, alteration, erasure, interpolation, &c., the 
detection of the authorship of simulated or anonymous writing, the 
determination of relative age of different writings, identity or difference 
in inks, pencil marks, paper, &c. ; detection of erased writings, the 
character of stains, marks, mutilations on paper and elsewhere. 

Many of the questions involved require very delicate and prolonged 
examination for their determination, and sometimes the use of high 
powers, but by far the greater number of questions involve the use of 
but low or medium powers, and usually the examination of considerable 
surfaces. Probably every Microscopist who has had occasion to examine 
writings to any extent has felt the inconvenience of the best modern 
Microscopes for that purpose, owing to their limited stage room and 
short rack. In  very many ca6es the examination required involves the 
comparison of a considerable number of papers, and often of the entire 
surface of a good shed sheet of paper. The examination of books, such 
as hotel registers, Bibles, account books, &c., is almost impossible of 
satisfactory accomplishment with ordinary Microscopes, the only way to 
proceed being usually to place the instrument on the book and focus 
through the stage-well. The ‘Tank Microscopc’ of some English 

* Nicrobcopc, xi. (1801) pp. 47-50. 
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makers is better for this use than any other present form, but like the 
others, is objectionable on account of having to be moved about over the 
book or paper under examination. The danger of marring or obliter- 
ating some portions of the writing to be examined often prohibits the 
placing of the Microscope upon the writing or moving it about, and ren- 
ders a satisfactory examination quite impossible. 

Another serious objection to  present forms of Microscope for the uses 
of the graphologist is the inability to use them as a class Nicroscope to 
be passed from hand to hand, with the objects to be viewed securely 
clamped in position and in focus. 

To obviate the defects found in the present Microscopes for such 
uses and to produce a form adapted to the special needs of the grapho- 

F~Q.  46. 

logist, as made apparent to me by some twenty years of my own ex- 
perience in that line, and my observation of the work of others, I have 
devised the Microscope-stand which I have designated The Grapho- 
logical Microscope, a cut of which is here given, and which is briefly 
described as follows :- 

The pillar is a straight brass rod 5/8 in. in diameter, threaded with 
a long screw iiito a plate flush with the surface of the wooden base. 
The stage is of wood or hard rubber, 5 x 8 in., and rests on a forked 
brass plate projecting from a stout collar which slides on the pillar, and 
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is clamped in place by a strong thumb-screw with milled head. From 
the back of the collar opposite the stage a strong mrew projects, upon 
which a handle may be screwed when the instrument is to be passed 
about as a class Microscope. 

The arm is in two parts joined by a smoothly fitted joint with B nut 
on the pivot; the outer joint of the arm carries a sliptube through 
which the body-tube is focused by sliding, and the inner joint of the 
arm is extended into a sleeve with a long conical bearing around the 
top of the pillar, insuring a smooth motion. A flat slotted plate is 
pivoted to the outer joint of the arm and rests on top of the sleeve of 
the inner joint, the top of- tho pillar passing through the slot, being 
threaded and pivoted with a strong thumb-nut to clamp the arm rigidly 
in place. By this construction the body-tube may be moved about over 
every part of a surface 6 in. square, and may be clamped in place over 
any part of that surface by means of the thumb-nut at the top of the 
pillar. The paper to be examined can be arranged on the large stage 
and secured in place by wire clips. I n  case it is desired to use the 
instrument as a class Microscope, the arm is clamped fast, the handle 
screwed on and the pillar unscrewed from the base-plate, when the 
instrument can be handed about as readily as a common stereoscope, and 
weighing but little more. 

If provision is required for the use of transmitted light, which is 
but seldom needed, an opening in the stage is provided, and a mirror on 
the base like that of a dissecting Microscope. An arm for carrying a 
lamp may also be attached to the pillar by means of a clamping collar 
like that of the stage-arm, when the instrument is to be used as a class 
Microscope at night. 

It has not been found requisite to provide for inclining the instru- 
ment in use, but if desired it can be readily accomplished by pro- 
viding a slotted segment on the plate into which the pillar screws, 
hinging this plate to an under plate secured to the base-board, with a 
clamp screw to clamp the segment against a projection on the fixed plate. 

The instrument, as made for me by the Bausch and Lomb Optical 
Company, has proved very satisfactory in use, and admirably serves the 
purposes for which it was designed, especially in its capability of being 
passed from hand to hand. An entirely unpremeditated advantage has 
also been discovered in the ease with which objects too bulky for 
examination on ordinary stands, such large minerals, natural history 

specimens, &c., can be laid on the base-board 
(the stage being loosened and swung round 
out of the way), and examined with this Micro- 
scope over d l  their surface.” 

Magnif9ing Instrument.*-M. Th. Simon, 
of Paris, has devised an instrument to replace 
the ordinary magnifying glass. I t  possesses 
the advantage of affording a well-Illuminated 
image. The magnification is obtained by 

means of a concave mirror B. This is set at such an angle to a second 
mirror A, that the magnified image is formed in a convenient position 

* Zeitbclir. f. Inshuincnteuk, x. (1890) p. 151. 

FIG. 47. 
,V 
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for observation, and the illumination of the body is not interfered with 
by the instrument. 
BERNARD, P.-Note snr nn Microscope cornposh du l8me  sihle. Lillo, 18'30, 8vo. 

(2) Eye-pieces and Objectives. 
JOHN sox, C.-The American Objective as compared with the German.' 

Maryland Med. Journ., XXI. (1SS9) p. 130. 

(3) Illuminating and other Apparatus. 

Bausch and Lomb's Condenser Mounting with Iris Diaphragm.- 
I n  addition to the form of this device which we figured in this Journal, 
1890, p. 508, a simpler and less expensive form has been issued by the 
firm, as shown in fig. 48. 

FIG 48. 

New Lensholder with Stand.*-M. L. Malassez has constructed a 
new holder for use with his erecting objectives of long focus. Like 
the lens-holders in common use, this serves to support ordinary 
lenses, but wil l  also hold a Microscope-tube provided with the new 
lenses. I t  consists of a triangular foot of cast iron and lead, very 
heavy, giving great stability with considerable space for manipula- 
tion. It is covered with india-rubber underneath, to avoid vibration 
being communicated to the arm of the lens-holder from the table. On 
this foot is the triangular standard with rack, on which the socket 
carrying the horizontal arm moves. This arm is not fixed to the socket 
itself, but to a ring which rotates on it. The result is that the arm 
can be turned round the standard, without the latter being displaced, 
so that when, during a dissection for example, it is necessary to dis- 
pense for a moment with lens or Microscope, there is no need to move 
the heavy base, but simply to turn the arm aside. Two fixed stops 
limit the extent of the rotation, and another stop provided with a 
spring enables the arm to be replaced in its original position. The 
friction surface of the ring of the socket is a truncated cone with the 
base below, an arrangement which prevents the oscillations which with 
another form of surface would be produced by the wear and tear of the 
pieces: 

The arm of the lens-holder is long, so that, with the arrangement cf 
* Arch. cle N i d .  Erpcr., i. (1889) lip. 455-7 (1 fig.). 
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the foot above referred to, objects of large size can be examined. I t s  
free extremity receives either a socket for holding the Microscope or 
p?s for holding the lenses. For this purpose, these pieces are pro- 
vided with a pin, which fits into the hollow extremity of the arm, and 
can be fixed in any position required by means of a clamp-screw. By 
this arrangement the change of the pieces is rendered very easy, and 
the Microscope-tube can he placed vertically, obliquely, or horizontally. 
This last position is very useful when objects placed vertically, such as 
the side of an aquarium, are to be examined. Indices mark the vertical 
and horizontal positions, and also that at 45'. 

The pliers for holding the lens are not, as in other forms of appa- 
ratus, in the exact axis of the arm, but at  right angles to it. Owing 
to this arrangement, there is no risk of the nose of the observer coming 
in contact with the arm, and he is not obliged, in order to avoid this, 
to turn his head on one side. There are two pliers, the larger for 
ordinary lenses, the smaller for objectives. One is in front of the arm 
and the other behind, and they can be placed on either side by turning 
the pin f i x d  to the end of the arm. 

The rotating ring of the arm has on the opposite side another arm, 
which is shorter and is terminated by a brass ball filled with lead. It 
serves to counterbalance the long arm and thus to maintain the stability 
of tho apparatus. 

Heating-Lamp with Electric Regulator for controlling the Gas- 
supply.*-In order to  prevent the escape of gas after accidental extinc- 
tion of the flame in a lamp intended for keeping up a constant tempera- 
ture, Herren F. and M. Lautenschlager have patented one in which a 
valve is inserted in the supply pipe, and this valve is kept open by 
meatis of an electro-magnet as long as the lamp burns. I f  this be ex- 
tinguished, the mercury in the contact thermometer falls until it sinks 
below a wire melted into the thermometer at a suitable place. As this 
wire forms part of the path of the electro-magnet, the current is thereby 
broken, the valve closes, and the gas supply is cut off. 

Polarization without a Polarher. -We cannot congratulate the 
author of the following note on the originality of the wonderful dis- 
covery he has made. Wheatstone and Brewster have unfortunately been 
before him. We cannot answer for American skies (which no doubt 
'6 whip creation " in polarizing as well as in other effects) but in this 
country at least we fancy that better results would be obtained, when 
no polarizing nicol was at hand, by the simple expedient of using for 
mirror a few glass slips inclined at the polarizing angle. Interference 
figures in crystal sections may often be seen with tolerable clearness 
when the polarization is produced by simple reflection from the work- 
table. Mr. H. M. Wiltler sa~s:t-"I have accidentally made a quite 
useful discovery, which I have not seen mentioned before. In order to 
polarize, we put a polarizer (Nicol) beneath the stage, and an analyser 
(Nicol) above the objective (either right next to it, at the end of the 
draw-tube, or above the eye-piece). The selenite comes on top of the 
polarizer. Now I found that the polwizer is not absolutely indis- 

* Zeitachr. f. Instrumentenk., xi. (1891) pp. 73-4. 
t Cf. Engl. Mech., liii. (1891)~. 113. 
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pensable. Given a certain polarizing condition of the sky (i.e. blue, 
with more or less watery vapour-as either before or after a rain, snow, 
or fog), you can polarize very nicely with the analyser alone, and, if 
you want display of cvlour, put the selenite on toy of the slide, or 
anywhere convenient to you-so it comes beneath the aiialyser. The 
colours (and crosses) will, of course, be somewhat fainter than when 
you use the polarizer too. I n  order to get the best display, it will 
be necessary to  rotate both analyser and selenite until in the proper 
relative positions ; or, to speak more correctly, the relative position of 
the ]’.A. of the selenite to  the beam of light from the mirror decides the 
more or  less intense coloration. With any other sky, the polarizatiou 
is not observed. This observation is useful in so far as to enable the 
possessors of Microscopes, without substage facilities, to polarize fairly 
well-under the circumstances-and the proper condition of the sky 
is often obtained in our latitude.” 

(4) Photomicrography 

Photomicrography.*-Mr. T. Comber writes :-“ Photographing with 
the Microscope, or, as it is now the fashion to call it, “Photomicro- 
graphy,” has always had a great attraction to  me. My first attempts at 
i t  were made SO long ago as 1858, before the days of gelatino-bromide 
plates, and when the “ wet-collodion ” process was almost universal. 

At that time one of the difficulties to be contended with was the 
want of coincidence of the actinic with the visual focus of the object- 
glass. Now most of our English makers can supply objectives specially 
corrected in this respect, so that when a visual image is focused on the 
ground glass, an image equally sharp in its actinic effects can be relied 
upon as thrown upon the sensitive plate. The apochromatics of Zeiss I 
have always found to be perfect in this respect. I should recommend 
any of you, uho may be desirous of using your Microscope for photo- 
graphy, to be careful to obtain objectives corrected for the purpose ; but 
in case you may be tempted to use an objective that is not so corrected, 
I may mention the method by which, in those early days, we managed 
to overcome the difficulty ; the more so as the plan constitutes a good 
test to  ascertain whether an objective said to be corrected for photo- 
giaphy is in reality correctly corrected. Place a flat object on the stage, 
for choice a micrometer, and by putting a piece of card under one end 
of the slide, tilt it slightly up, so that the object no longer lies square to 
the axis of the Microscope, but is ri little nearer on one side, a little 
further off on the other. Then focus carefully till the division of the 
micrometer scale lying in the centre of the field gives a sharp image on 
the ground glass, the other divisions will  go gradually out of focus, those 
on one side being within, those on the other side beyond the focus. 
Next photograph the scale, and if any difference exists between the visual 
and actinicfoci, it will be found that the centre division, which was sharp 
on the screen, is  not sharp in the photograph, but that some other 
division more or less distant from the centre of $he male is. Replace 
the focnsing screen and ascertain how much the fine-adjustment has to 
bc moved to bring sharp on the screen the particular division that was 

* Jouiu. Liverpool Nicr. Eoc., i. (1891) pp. 99-110. 
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sharp in the photograph. This will give the measure, for that objective, 
of the difference between the two foci, and whenever the same objective 
is used, you can always, by moving the fine-adjustment to that extent, 
but in the opposite direction, convert the visual into an actinic focus. 

In  1859 I left England for India, and for nearly thirty years, having 
“ other fish to fry,” being, in fact, engaged in the ‘‘ struggle for existence,” 
I had no leisure for microscopical studies. On recently resuming, about 
two years ago, one of the first things I did was to read up what had in 
the meanwhile been done as regards photomicrography. What a change 
had taken place, whether regarded from the photographic or the micro- 
scopic point of view ! I found that there were now available gelatino- 
bromide plates, infinitely more sensitive than the old collodion, and dry 
instead of wet, so that there need be no limit to the time of exposure. 
On the other hand, ‘‘ immersion ” objectives, followed by apochromatics, 
had greatly increased the delineating power of the Microscope. I 
promptly provided myself with a set of apochromatics, and proceeded to 
mount my old hobby, intending to apply it chiefly to the investigation 
of the minute structure of the diatom valve. I cgmmenced with daylight 
(white cloud) illumination, which in the old days had been considered 
the best ; next proceeded to artificial light (0x9-hydrogen) ; and finally 
adopted, for high magnifications, sunlight, with which Colonel Woodward 
had achieved his best results. My wish is to place before you to-night 
some of the results that I have so far obtained ; to describe the apparatus 
I use in its present state of development, and explain, so far as I can 
without a “ practical demonstration,” the method of working with it. 

A general idea of the apparatus you wi l l  gather from the woodcuts 
and description, which originally appeared in the Royal Microscopical 
Society’s Journal, 1890, pp. 429-34. 

[We omit the description and figures of the Microscope and heliostat 
as they were dealt with in the Journal, 1890.1 

Turning now to the camera. This is fixed to a base-board, which 
pivots on a tripod, so that it can be slewed round out of the way when 
not in use. There is then room for the operator to sit at the Microscope, 
find and arrange his object, and adjust his illumination, also to effect the 
necessary correotions of the object-glass for variations in the thickness 
of the cover-glass, if an eye-piece is to be used; but if the photograph is 
to be taken without an eye-piece, this correction should be effected after 
the camera is attached, and when the image is on the ground glass. It 
is well for the table upon which the Microscope stands to be of such a 
height as to bring the tube of the instrument comfortably to the level 
of the observer’s eye, and the height of the tripod must correspond, being 
such that the axis of the camera coincides with that of the Microscope. 
The light-tight connection of the camera to the Microscope can be 
effected in a variety of wap. The one I employ is a collar, covered 
with velvet, which fixes on to the upper end of the draw-tube of the 
Microscope, and has a deep groove, into which fits a wide brass tube 
attached t o  the camera front by a small conical bellows. 

The image of the object may be projected on to the sensitive plate 
either (1) by means of the object-glass alone, or (2) by the use of what 
is termed a I‘ projection ” eye-piece. Much good work has been done by 
the former method, but not, so far as 1 can judge, the very best. 1 
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attribute this partly to the fact that in English objectives the spherical 
and/or chromatic aberration is often not entirely corrected, some being 
intentionally left for correction by a contrary error in the eye-piece ; 
but chiefly to the object-glass being adjusted to project the image a fixed 
distance, which is generally 10 in., that being the usual length of the 
English Microscope-tube : but when the image is projected not to 10 in., 
but to a distance considerably exceeding this, say to a,distance of 40 or 
50 in., the corrections are altogether disturbed, and the delineation in 
consequence deteriorated. A main cause of the disturbance can be 
removed in object-glasses provided with a collar adjustment for cover- 
correction, by altering the relative distance of the different combinations 
of lenses in the object-glass; and I have had even a 14 in. objective 
mounted so that the distances between the lenses could be changed; 
but other causes of disturbance are left, or even increased, by the 
change, and the image is never so clear as it is at the 10 in. A pro- 
jection eye-piece, however, avoids this difficulty, for it  takes up the 
image at the proper distance, and is furnished with means for adjusting 
its own action to whatever distance the sensitive plate may be placed. 
I have used Zeiss's, but I believe several English makers supply similar 
ones. You will sea that there are two combinations of lenses, the 
distance between which can be regulated, and the adjustment thereby 
effected. 

The method of illumination may vary according to the work to be done. 
For moderate magnification, say up to about 300 diameters, I have found 
diffused daylight from cloud or blue sky to give good results. The same 
light, or a good lamp, can also be used for higher magnification, 500 or 
even 1000 diameters; but the light is then so feeble that focusing is 
difficult, and a very long exposure necessary. I show you one photo- 
graph of a Triceratium, x 1000, taken with diffused daylight, for which 
the exposure was 1 hour 40 minutes; and another of an Arachnodiscus, 
x 800, taken with a paraffln lamp, and an exposure of 1 hour 20 minutes. 
With such prolonged exposures the chances of vibratjon, or of changes 
of focus arising from the expansion or contraction of the instrument in 
consequence of variations of temperature, are greatly increased ; so that 
the final result is seldom so clear and sharp as with a more intense illu- 
mination and shorter exposure. For high magnification, therefore, oxy- 
hydrogen light is usually employed ; and better even than this I consider 
sunlight. I t  cannot be 
obtained whenever you happen to require it by merely turning on a tap. 
You are dependent upon the clerk of the weather ; and when you do get 
it, it is too apt to be intermittent. Many a time I had to wait patiently, 
waiting for a break in the clouds. But when you do get it, I think it is 
the ne plw ultra. When using it, exposures can be reckoned by seconds, 
and I have a negative of Pleurosigma angulatum, good so far as density 
is concerned, taken with an exposure of only one second to sunlight, on 
an ordinary Ilford plate. Whether the source of illumination be a lamp, 
or a lime cylinder, or the sun, care must be taken so to focus the sub- 
stage achromatic condenser, that an image of the source of illumination 
is thrown on the exact plane of the object. 

I will now try to describe, with some minuteness, my course of pro- 
cedure when taking a photograph by sunlight, premising that my objects 

I t  is correct when the edge of the field is sharp and clear. 

I t  has, of course, some serious disadvantages. 

This is all-important. 
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are generally diatoms, and the magnification 1000 diameters. The 
Microscope is placed in its horizontal position, and the milled head of 
its fine-adjustment brought into gear with the focusing-rod by means 
of a piece of thin whipcord. The heliostat is placed in front, on a 
wooden stand, which carries also the fixed mirror and the alum-cell for 
absorbing heat-rays. Care has to be taken that the optical axis of the 
whole apparatus is directed due south, which is. insured by the end of 
the board upon which it stands being cut at such an angle that when 
this end is placed against the plate glass of the window, all is in right 
direction. 

The first operation is to accurately centre the achromatic condenser, 
using a two-thirds objective and regulating the diaphragm so that its 
opening may be a little smaller than the field; next, to centre the further 
diaphragm at the end of the brass plate; and afterwards, removing the 
movable mirror from the heliostat, to ascertain that the spindle appears 
precisely end on and in the centre of the field, which it should do if the 
heliostat has been properly placed. Exactness in this last adjustment 
is necessary, otherwise the beam of sunlight will not be motionless. 
The movable mirror is then replaced on the spindle, and set to reflect 
the image of the sun in the centre of the field. At this stage the eye 
must be protected by a dark-coloured glass being placed below the con- 
denier. The object being placed on the stage, brought into the centre 
of the field and focused, the condenser has next to be focused to throw 
the sun’s image exactly in the plane of the object. Sharpnem of the 
ultimate image upon the ground glass cannot be secured without this. 

Changing the objective to a one-sixth (4 mm.) I next measure the 
thickness of the cover-glass, or rather the distance between that plane 
of the object which it is desired to photograph and the upper surface 
of tho cover-glass, by means of the fine-adjustment screw. The purpose of 
this is twofold. First, to facilitate cover-correction ; secondly, to ascer- 
tain whether the 2 mm. object-glass, which is now put on, can get down 
to it, for its front lens is rather more than a hemisphere, and the mount 
in which it is set is so extremely thin that it has hardly any grip on the 
lens, and the slightest pressure suffices to displace it. My glass, with a 
distance of 0.18 mm. between the object-plane and the upper surface of 
the cover-glass, requires no correction. For a thinner cover-and the 
covers of English-mounted slides generally are thinner-correction is 
effected by lengthening the tube-length; for a thicker cover, by shortening 
it. Lastly, the illuminating cone thrown by the condenser has to be 
regulated. You are probably aware that there is great controversy as 
to what this should be in order to produce a “ true” image. My expe- 
rience is that the width of the cone should vary according to the nature 
of the object and the quality of the object-glass. Too narrow a cone 
produces diffraction fringes, that bane of photomicrography ; too wide 
a cone, even, I think, with the best objectives hitherto made, produces 
haze. With thin “ test objects ” I find my own glass works best when 
about two-thirds of its back lens is filled with light; for thick objects, 
I get the best results with a somewhat narrower cone. Of one thing I 
am convinced, that to get true images, the cone, whether it be wide or 
narrow, must be absolutely axial. Even a very slight obliquity renders 
the images unreliable, 
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The ordinary eye-piece is now changed for a projection eye-piece, 
set to the distance at which the sensitive plate is to stand ; the camera 
is attached, and the long focusing-rod coupled on. The image of the 
sun will be found in the centre of the ground glass. If it is not, the 
centering of the condenser must be wrong, and will require alteration. 
The sun’s image should be sharp at the edge, unless the sky is hazy. 
Any light fleecy clouds near the sun will bc visible on the screen, almost 
as if an ordinary landscape lens were being used, and the effect when 
they drift across the sun’s disc is very curious. The image of the object, 
as seen against that of the sun, will be somewhat out of focus, but R 

slight turn of the focusing-rod brings i t  right. 
With sunlight I find it unnecessary to use anything for focusing 

except the ground glass. The image is so bright that the details can 
be sufficiently seen. With other less brilliant sources of illumination it 
is necessary to use other means; and that which I have found most 
convenient is a Microscope eye-piece. The ground glass is removed, 
and replaced by a wooden slide, in the centre of which is ft hole fitting 
the eye-piece. I t  should be so  set that the diaphragm of the eye-piece 
ie in register with the sensitive plate. Even R very faint image, when 
viewed through this eye-piece, is sufficiently visibIe to admit of focusing. 

I wish I could give you some rule by 
which to regulate exposure, but I find i t  altogether impossible to do so. 
I ts  wide range has already been indicated. From one second with bright 
sun, to an hour and forty minutes with diffuse daylight, is a ‘‘ far cry.” 
Exposure depends not only on the source of light, but on variations of 
that source. A winter sun, shining through an east wind haze, is very 
different from a midday sun in summer, when the sky is clear. Exposure 
varies, too, with the degree of magnification. A magnification of 1000 
diameters requires 100 times the time that one of 100 diameters requires. 
I t  varies with the width of the illuminating cone. I t  varies with the 
opacity or transparency of the object. I t  varieg with the colour of the 
medium in which the object is mounted, A diatom mounted in Prof. 
van Heurck‘s high refractive medium, which is of a deep yellow colour, 
requires at least six times the exposure that would be proper if it were 
mounted in balsam, all other conditions remaining equal. Al l  I can 
tell you, therefore, is that a little experience, and R few dozen spoiled 
plates, of which notes have been kept, will enable you tojudge, almost 
instinctively, what exposure is required. I always makc two exposures 
on each object, one longer than the other, and thus have ii double chance. 

As regards plates, I recommend you to use slow ones, and to deve- 
lope with hydroquinone. The usual dificulty, with most microscopical 
objects, is to obtain sufficient contrast, and this is most readily obtained 
on slow plates.” 

The next step is exposure. 

F R A Z E  R-On Photography as an aid in Anatomical, Histological, and Embryological 

Report 59th Meet. Brit. Assoc. for the Advancement of Science, 1890, p. 639. 
P R I N a L E, A.-Practical Photomicrography by the latest methods. 

New York, 1890, 8v0, 192 pp., 7 PIS. 

Work. 
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(5) Xicroscopical Optics and Manipulation. 

Microscope Magnification.*-Mr. W. Le Conte Stevens, in spite of 
the distinction drawn by some authors between " magnification " and 
" amplification," t sees no good reason for discarding the usual acceptation 
of the term magnification, as denoting the ratio of the diameters of the 
retinal images produced with and without the magnifying instrument 
respectively. To obtain the magnification of a Microscope it is necessary 
to know the equivalent focal length of the eye-piece and objective, and 
also the tube-length. Unfortunately all of these data are seldom supplied 
by the makers. The equivalent focal length of the eye-piece is rarely 
given, and great diversity exists as to the points to be taken as the limits 
of tube-length. The tables of magnification given by certain firms are 
only applicable when '' standard t,ube-length " is used, and such a 
standard exists only in name. Examination of such a table supplied by 
one maker showed that the magnification was calculated by dividing 
100 by the product of the focal lengths of objective and eye-piece. This 
rough approximation is deduced as follows :- 

FIG. 49. 
a' 

Let a'b' (fig. 49) denote the image of the object a b given by the 
0 c is taken as the focal length of the objective, and 0 c' 

The magnification of the objective rn is then 
objective 0. 
as the tube-length, 10 in. 
given by 

a'b' 10 
a b  f '  

m = - = -  

The eye-piece increases the visual angle from a to a' producing a virtual 
image assumed to be 10 in. away. For the magnification m' of the eye- 
piece whose focal length is F we have 

tan 8 a' 10 
tan ?j a - F 

m'= - - _.  
The total magnification M is then 

A more exact formula is obtained as follows:--For the objective we 

arb' T 
a b  O c '  

where T is the tube-length defined as the distance from the focal plane 
to the point which behaves as an optical centre. 

have 
m = - = -  

* Amer. Jom-n. Sci., XI. (1890) pp. 50-62. t See this Journal, 1889, p. 818, 
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But 
1 1 1  -- " c + " - - '  

1 -f 
T 
f 

:. m = -- 1. 

where D is tho distance of distinct vision 

(D + F) (T - . f )  
F f r -  * 

:. M = mm' = ~ 

The equivalent focal length of the eye-piece can be easily calculated, i f  
the focal length of the eye-lens is known. Thus by the formula for the 
combination of two lenses 

1 1 1  d - - -+  
F -f f" f'f"' 

where f . f '  are the focal length of eye-lens and field-lens rcspectivelp, 
and d is the distance between them. 

But in the case of a properly constructed negative eye-piece f" = 3f' 
2 
3 

and d = 2$, so that f' = - F. 
To determine f' the magnification of the eye-lens can be measured 

by the use of the camera lucida. A micrometer is placed at the 
diaphragm of the eye-piece, and the Microscope is inclined until the 
optical ceutre of the eye-lens is 250 mm. (distance of distinct vision) 
above the paper, on which the camera lucidtl projects the figures of the 
micrometer. The magnification m' is thus directly determined and j' 
given by the formula 

n 
m ' = - + l .  f 

Fig. 50 esplaiiis the theory of the negative eyo-piece, and shows how 

FIG. 50 

the effect of the field-lens is to diminish the nmguification by two-thirds. 
The rays r r  converging from the objective to the point Q ,  are ma3e 

1891. :!P 
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more convergent by the field-lens L, so as to cross at Q in the principal 
focal plane of the eye-lens E. 

1 1 1  
We then have 

LP ' -cp=f" ,  
1 1  I i. e. f' - Lp = FF, 

since in  a ncgetive eye-piece E L  = 2 f' and f" = 3 f I .  

The focal length of the objective is best determined by the formula 
of Prof. C. R. Cross." A micrometer scale divided into tenths of a 
millimetre is placed on the stage, and a second, divided into millimetres, 
at the diaphragm in the focnl plane of the eye-lens, the field-lens being 
removed. The magnification m of the objective is then given by focusing 
the image of the stage micrometer upon the eye-piece micrometer. 

If p ,  p' denote the distances of the two micrometers from the point 
which behaves as optical centre of the objective, we have 

112 2''. 
P 

And if E is the distance between the micrometers 

l = p + p '  
W b l  

m + l  

1 1 1  -+?=- 
P P f  

;. p' = __ . 
Then from the formula 

we have 

Determinations, made by use of the above formula, of the focal 
lengths and magnifications of the eye-pieces and objectives of various 
makers showed how generally erroneous was the labelling. I n  the case 
of five eye-pieces of one of the best known of American makers, the per- 
centage of error in the value of F varied from 2 .7  to 7.4, and in no case 
was f" = 3 f' or d = 2f'. In ten out of eleven objectives examined, the 
percentage of error wax greater than 4, and for two of them it reached 

100 as high as 41 and 50. Application of the formula M = - for various 

combinations mas shown to give very inaccurate results as compared 
with determinations of the magnification made by the camera lucida. 

Ff 

(D + F) (T -f) 
F f  

For the application of the more exact formula M = 

* Journ. Franklin Institutc, lix. p. 401. 
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which gives perfectly reliable results, it  is necessary that makers should 
have accurate values of the equivalent focal length of eye-piece and 
objective stamped on their mountings, and also the tube-length stamped 
on the body-tube. 

A standard tube-length should be agreed upon. The author considers 
that of 180 mm. of Continental makers more convenient than the 10 in. 
generally adopted in England and America. The upper limit of the 
tube-length should be the focal plane in which an image would be formed 
by the objective if there \\-ere no field-lens. I n  a negative eye-piece this 
plane is midway between the diaphragm and the optical centre of the 
eye-lens. Eye-pieces should therefore be so constructed that when 
slipped into position this plane should be exactly at the top of the body- 
tube. Such par-focal eye-pieces have been made for several years past 
by tho firm of Zeiss. The lower limit of the tube-length should be the 
point within the objective which behaves as an optical centre. The 
distance from the top of the body-tube to the extremity where the 
objective is screwed on is taken a little shorter than the desired tube- 

1 1  lengt.h, say 160 mm. instead of 180 mm. Then in the formula - +7 
P P  

- L , p f  = 180 and p can be calculated, since f is known. Subtracting 

then from p the working distauce between slide and the exposed lens, 
we have the distance within the objective of the point which acts as au 
optical centre. Allowance can then be made in ihe mounting of the 
objective to make this point just 20 mm. from the extremity of the body- 
tube where the objective is screwed on. 

-f 

B. Technique.* 
A R L  O I N G ,  S.-Cows klkmentaire d’anatomie gknbrale et notions de technique 

histologique. (Elementary Course of General Anatomy and Histological 
Technique.) Park,  1890, Svo, 388 figs. 

B E  H R E N  s, W.-Leitfaden der botanischen Mikroskopie. (Outlines of Botanical 
Microscopy.) Brauuschweig (Bruhn) 1890, large 8v0, 288 pp., 150 6gs. 

B o N N E T, R.-Kungefasete Anleitung zur mikroskopischen Untersuchung thierisaher 
Gewebe. (Concise Introduction to the Nicroscopic Examination of Animal 
Tissues.) &Iiinchen (Rieger) 1S90, 2 figs. 

PAUL,  F. T.-On the relative Permanency of Microscopical Influence of the different 
Staining and Mounting Agents. Licerpool Med-Chirurg. Journ., X. (1890) p. 65. 

(1) Collecting Objects, including Culture Processes. 

Method for making Permanent Cultiv~tions.~-Herr W. Praus- 
nitz preserves roll and puncture cultivations (and even liquid ones 
provided the liquefaction is not too general) by filling the tubes with a 
gelatin solution to  which a disinfectant has been added. The  tubes 
are placed in ice water, the cotton wool plugs removed, and the fluid and 
antiseptic gelatin solution is then slowly poured in through a pipette. 
The tube is then plugged with a cork cut off flush with the top, and finally 

* This subdivision contains (1) Collecting Objects, including Culture Pro- 
cesses; (2) Preparing Objects ; (3) Cntting, including Imbedding and Microtomes ; 
(4) Staining and Injecting; (5) Mounting, including slides, preservative fluids, 6-c. ; 
(6) Miscellaneous. 

t 

Centralbl. f. Bakteriol, u. I’amsitenk., ix. (1691) pp. 131-2. 
3 - 1“ 2 
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sealed over in order to prevent the gelatin from drying. The disin- 
fectants recommended are 5 per ceut. acetic acid, or 1 per cent. carbolic 
acid. The gelatin solution is of course a simple one, and without any 
additions ; it  is clarified by means of egg albumen, and the acid added 
after filtration. 

By this method the author prescrved cultivations for two year.9, 
but he admits that sometimcs, for reasons inexplicAble, the gelatin 
liquefies. 

Simplified Method for preparing Meat-Pepton-Agar.* - Mr. N. 
Tischatkin prepares and filters meat-pepton-agar in the short time of 
2-2+ hours. The requisite quantity of agsr is placed for 15 minutes in 
a dilute solution of acetic acid (5 ccm. acid. acct. glacial. in 100 ccm.). 
The swollen agar is then carefully washed free from acid and then 
mixed with bouillon. Boiling for 3-5 minutes suffices to make a perfect 
solution of the agar in  bouillon. After neutralizing and cooling down 
the whites of two eggs arc added, and the mixture placed for half to 
three-quarters of an hour in a Koeh’s steamer. It is next filtered through 
Schulze’s paper. 

r.t-Prof. van Overbeek de Meyer prepares 
nutrient agar in a very J tisfactory manner by the air1 of his disin- 
fection oven, which insures a constant tempcratore of 100’ to 101”. The 
agar is cut up into very sm 111 pieces and in the proportion of lfr to 2 per 
cent. is poured into 0.5  litre of Loeffler’s bouillon. T o  this is added 
1 per cent. pepton, and 0.5  per cent. common salt. 

After the lapse of about an hour, the mixture is placecl in the disin- 
fection oven, and there steamed for three-quarters of an hour at 100”. 
This dissolves the agar and separates out the coaglnblo albuminoids. 

The next step is to  neutralize or impart any suitable reaction to the 
solution, after which it is filtered through blotting-paper into flasks. 
The  funnel is covered over with a glass, and the funnel, flask, and cover 
are again placed for three-quarters to one hour i u  the disinfection oven. 
I n  the end ahout 0.25 litre of perfect bouillon-agar are thus obtained. 
I f  requisite any additional substances, such as grape-sag,zr, glycerin, R-c., 
may be added, after which the mass is sterilized for half an hour, and 
the process repeated on the two following days. 

Cultivating Actin0myces.S-Herren pc’. Protopopoff and H. Hammer 
cultivated Actinomyces on glycerin agar bouillon, potato gelatin, and 
in milk and eggs. The cultivations were derived from a pure cultiva- 
tion prepared by Prof. Afanassiew from the pus of a person affected with 
act inomycosis. 

By rubbing granules of the agar cultivation together with sterilized 
bouillon and inoculating with this emulsion, a much more rapid 
development was obtained than by direct transference of the granules. 
On glycerin agar the cultivation presented a mass of miliary granules, 
about the size of hemp-seeds, of a yellowish-white colour, and firmly 

Preparing Nutrient A 

* Wratsch, 1890, No. 8. Pee Centralbl. f. Bacterid. u. Parasitenk, ix. (1891) 

$ Zeitschr. f. Heilk., xi. (1890). See Centralbl. f. Bekteriol. u. Parasitenk., ix. 
p. 208. t Centralbl. f. Bakteriol. u. Parasitenk, ix. (1891) pp. 163-5. 

(1891) pp. 63-4. 



ZOOLOGY AND BOTANY, HICROSCOPY, ETa. 417 

fixed to the medium. On potato the growth was particularly luxuriant 
and quite typical, the cultivation having a characteristically dry 
appearance. I n  bouillon the miliary nodules sbon appeared, and grew 
up into masses the size of a hazel-nut, the bouillon remaining clear. In  
milk, the ray fungus throve well, the albuminoids of the milk being 
apparently directly peptonized without previous coagulation. 

The authors found that the growth of the fungus was completely 
stopped at a temperature of 52’ C. and that even 40” C. exerted an inhi- 
bitive action. 

The  authors further observed that the fungus presented in their 
cultivation a cyclical polyniorpl~ism, that is, the Actinomyces filaments, 
at first distinguished by their dichotomous ramifications, eventually 
assumed, by continual subdividing transversely and longitudinally, the 
appearance of rodlets and cocci, from which again developed the long 
branched filaments. 

This variety of polymorphism was specially observable in potato 
cultivations, while in old cultivations r( a1 retrograde metamorphoses, 
e. g. club-shaped or spirilla forms, mucous degeneration, &c., were 
remarked. 

The authors regard the rosette form found in men and beasts a s  the 
expression of a parasitic adaptation to the animal body. 

Further experiments showed that in old cultivations the further 
development of the cultivation was inhibited in consequence of the 
accumulation of metabolic products. 

The resnlts of the experiments on animals are reserved for a further 
communication. 

Apparatus for facilitating Inoculation from Koch’s Plates.*- 
Herr TV. Prausnitz bas devised an apparatus for facilitating the 
inoculation of particular colonies from Hoch’s plates. 

It consists of a metal ring which is screwed on to the Microscope- 
tube. From one side projects a metal piece, in which is left a linear 
fissure for the insertion of a platinum plate. From the lower end of the 
plate is excised a triangular piece. Thc inoculating needle is made to 
rest in the angle of the platinum plate, its point being about 2 mm. from 
the colony. The apparatus is  merely intended as a device for keeping 
the needle steady. so that tlie special micro-organisms only are 
removed, and uncontaminated either by the medium or by adjacent 
colonies. 

Picric and Chromic Acid for the rapid Preparation of Tissues for 
Classes in Histology.f-Mr. S. H. Gage remarks :-“ The standard 
methods of hardening tissues and preparing them for sectioning require 
so great an expenditure of time that it is.practically impossible for 
students in college and carrying on other university work to perform all 
the processes and to make any satisfactory progress in the limited time 
devoted to  histology. Believing firmly that unless a student learns to take 
every individual step himself in histology, as in all other branches of sound 
learning, the great object is unattained, I have been experimenting for the 

* Centrdbl. f. Bakteriol. u. Parasitenk., ix. (1S91) pp. 128-9 (1 fig.). 
t €‘roc. Aincr. SOC. Micr., 1890, pp. 120-2. 
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last few years in the laboratory, hoping to so shorten and modify existing 
methods that every step may be taken by the student himself without too 
great an expeuditurc of bime. The following are the results, and they are 
given, not because they are the best possible methods that might be used 
if unlimited time were at tho disposal of the student, but as methods 
that giv excellc t results in a very short time. 

Pic ic Alcol olic Xethod-The hardening and fixing solution consists 
of 95 /% per ce t. ethyl alcohol, 250 ccm. ; water, 250 ccm. ; picric acid 
crystals, 1 gram. 

The tissue is cut into pieces of moderate size and placed in a 
preserving jar containing about 25 t o  50 times as much of the preserva- 
tive as there is tissue. It is well also to suspend the tissue or support i t  
on absorbent cotton, or to stir the tissue around occasionally. The  
tissue should be left in the picric alcohol about 24 hours. If the piece 
is small, 12 hours Rill do, and an immersion of 2 to 3 days seems to do 
no harm. After one day the tissue is placed for 24 hours in 67 to 70 
per cent. alcohol, and then for one day or longer in alcohol of from 75 
to 82 per cezt. Finally, just before 
imbedding, the tissue is dehydrated one day only in 95 per cent. or 
stronger alcohol. I t  may then be infiltrated with yaraffin or collodion 
in the usual manner, the whole time required being 7 days, at the 
longest, to harden, infiltrate, and imbed a tissue ready for sectioning, 

The picric-alcohol method has given excellent results for all tissues 
except peripheral nerves. I t  is especially to be recommended for organs 
or parts possessing ciliated epithelium. 

The double stain of hsmatoxylin and picric acid gives very sharply 
defined appearances, the hrematoxylin staining the nucleus and the picrio 
acid the cell-body and also the ground-substance somewhat. 

If ammonia-carmine is used as B stain, more sharply differentiated 
appearances are obtained by dehydrating with the following :- 95 per 
cent. alcohol, 100 ccm. ; glacial acetic acid, 1 ccm. ; picric acid crystals, 
1/10 gram. 

Nothing has been found more satisfactory for a clearing medium 
than :-Carbolic acid crystals (melted), 40 ccm. ; turpentine (oleum 
terebinthinw), 60 ccm. 

And for a mouuting medium, Canada balsam, dissolved to the con- 
sistency of thick syrup in xylol or cedar-wood oil, has given excellent 

Flem ing's Ghr - A  t ic id Bethod.-This has proved satisfactory 
for results'i the apid fixi $n g of 4 peri $! era1 nerves and for stratified epithelia. 
For the stomach and intestines it has not proved so satisfactory as the 
picric alcohol. Chromic acid crystals, 6 grams. ; glacial acetic acid, 
2 . 4  ccm. ; nater, 2400 ccm. 

The tissue is cut into pkces of moderate size and placed in 50 to 75 
times its volume of the fixing agent for 1 2  to 24 hours. I t  is then 
washed two houis or more in water and left about 12 hours in 50 per 
cent. alcohol, then placed indefinitely in 75 to 82 per cent. alcohol. It 
may be dehydrated, infiltrated, and imbedded as described for the picric- 
alcohol method. 

Hreuatoxylin is, on the wholc, the most satisfactory stain, but the 
staining is not so satisfactory as after the use of picric alcohol. The 

I t  may be left indefinitely in this. 



ZOOLO~+Y AND BOTANY, MICROSCOPS, ETC. . 419 

staining may be hastened in this case, as in all others whore it is desirable, 
by heating the staining agent.* 

Apparatus for making Esmarch's Roh.t-The apparatus devised 
by Herr N. Prausnitz for preparing Esmarch's rolls consists of B tin 
box 10 cm. high, 23 em. broad, and 19 cm. deep. I n  the middle of the 
short sides two grooves are cut out for the insertion of a spindle worked 
by a handle. On the spindle and at a distance of 14 em. from one 
another are two circular tin plates, in the periphery of which ten round 
holes are cut out. When required for use, the box is filled with water 
heated to 10"-12", and in the holes are placed test-tubes, filled with 
liquid gelatin. 

The best results are obtained when the tubes are one-fourth full of 
gelatin. 

New Cultivation Vessel.$-Dr. L. Kamen gives an account of how he 
devised a cultivation vessel suitable for the examination of water, &c., 
and how in its main features it rcsembles closely that invented by 
Petruschky.$ The main differences seem to be, from the illustrations 
given, that the author's vessel is 4 cm. longer and 1 cm. broader, and 
that the neck is indented at one side only. 

A comparison of the two sets of drawings will be quite sufficient for 
easily understanding the trivial differences between the two forms. 
D I x o N, S. G.-An Apparatus for the Collection of Dust and Fungi for microscopical 

Tlccrugeut. Gut., 1S90, p. 308. 

The handle is then turned until the gelatin is set. 

and biological tests. 

(2) Preparing Objects. 

Demonstrating the Membrane of the Red Corpuscle of Batrachia.11 
-Dr. L. Aiierbach, after submitting the red corpuscles OP Batrachia to 
a renewed investigation, comes to the conclusion that tlicy arc invested 
with a colourless membrane. This is demonstrable if a drop of blood, 
carefully protected from loss of fluid, be left alone for some hours. By 
this time the contents of the corpuscle have receded from the membrane, 
usually being massed at the poles. On the addition of physiological salt 
solution, the membrane swells up like a bladder. This may be still 
better observed after hardening in saturated picric acid solution, subse- 
quently washed out with water. Such a preparation, stained with eosin 
and anilin-blue, shows the membranc blue and the adjacent layer red. 
Certain reagents cause the corpuscle to swell up to a thin-walled bladder 
which bursts, allowing the contents to escape, and leaving an empty sac 
behind; such are sublimate in 0.1 to 0.25 per cent. solution, 1 percent. 
boracic acid, chloride of sodium, and chromate of ammonia in 2 to 10 per 
cent. solution. In  the corpuscle can be distinguished a cortical and 
medullary substance, the latter inclosing the nucleus. This is well 

* I f  the picric alcohol solution, as given above, is diluted with an equal volume 
of water, i t  makes a most excellent dissociating medium for almost all the tissues. It 
is especially good for epithelia and for smooth and stkited muscle. The stiiation in 
the striated niuscle is exceedingly clear and the longitudinal fibrillation of the 
smooth muscle is easy to demonstrate. 

t Centralbl. f. Bakteriol. u. Parasitenk., ix. (1891) pp. 129-30 (1 fig.). 
Z T. c., pp. 165-7 (2 figs.). 
11 An.it. Am., v. (1890) pp. 570-8 (2 figs). 

5 See this Journal, 1>91, p. 131. 
See Zeitschr. f. Wiss. Mikr., vii. 

(1831) pp. 511 2. 
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seen after the action of a 1 per cent. aqueous sublimate solution and in 
picric acid preparations. 

After hardening in picric acid, subsequently washed out, the cortical 
layer may be seen as a very fine network, an unnatural condition, the 
result of the formation of vacuoles, I n  sublimate preparations the 
medullary substance is bestudded with dark granules, nhile in picric acid 
preparations it is quite clear, and has the appearance of a hollow 
space. The nucleoli in the cells of adult animals usually stain blue 
(cyanophilous), while in the larval condition a few are to be found which 
stain red (erythrophilous). In  the early days of larval life there is a 
single large nucleolus composed of both substances. 

New Characteristics of Nerve-cells."-Sig. G. Magini, who states 
that the absence of chromatin in the nucleus is a special characteristic 
of nerve-cells, as compared with neuroglia-cells, advises for the study of 
this distinguishing feature methylen-blue, and also, but less effectively, 
vesnvin and Ehrlich's hzematoxylin. Carmine staining is quite uselecs 
for the purpose. The objects must be hardened in Eleinenberg's fluid, 
or in absolute alcohol, or in sublimate. Miiller's fluid is not at all 
suitable. 

Impregnation of the Central Nervous System with Mercurial 
Salts.t--Mr. W. H. Cox finds that a uniform impregnation of the 
central nervous system is obtained when the hardening and impregnating 
fluids are allowed to act together for two or three months. The reaction 
of the hardening fluid should be as slightly acid as possible. The fluid 
which Dfr. Cox used consisted of 20 parts of 5 per cent. bichromate of 
potash, 20 parts of 5 per cent. sublimate, 16 parts of 5 per cent. chrcmate 
of potash, 30-40 parts of distilled water, The preparations cannot be 
preserved under a cover-glass in Canada balsam or dammar, for the acidity 
of the medium and some other unknown cause spoil them. A freezing 
microtome must be used, for the alcohol iuvolved in the paraffin or 
celloidin methods endangers the impregnation. The sections are placed 
for an hour or two in 5 per cent. solution of sodium carbonate, are 
washed in water, placed for a short time in absolute alcohol, then in 
some oil, and finally covered with some rapidly drying resin. If 
they niust be covered with a glass, the resinous layer should be allowed 
to dry, and then covered with castor-oil. Then the cover-glass is put 
on and pressed down so as to squeeze out the superfluous oil, or by 
using styrax, or a mixture of gum-arabic and water, &c., the preparations 
may be kept intact under a cover-glass. 

Preparing Nervous Tissue of Amphibia.$--Dnr. A. Smirnom adopted 
the methylen-blue injection method for demonstrating nerve-cells of 
Amphibia. 1/4 to 4 per cent. methylen-blue solutions in l j 2  per cent. 
salt solution were employed. In from half to three bours after injection 
the tissues were removed from the animal, and the stain fixed with 
iodopotassic iodide or picrocarmine or picrate of ammonia. The p r e p -  

* Atti R. Accad. Lincei Roma-Rendiconti, vi. (1890) pp. 19-23. See Zeitschr. 

t Arch. f. Mikr. Anat., xxxvii. (1891) pp. 16-21 ( 1  pl.). 
1 Op. cit., xxxv. (1890) pp. 407-21 (2 PIS.). See Zeitschr. f. Wiss. Mikr., vii .  

f. Wiss. Mikr., vii. (1891) p. 519. 

(IF31) p. 511. 
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mtions were mounted in pure glycerin, in  acidulated glycerin, or in 
glycerin to which 1 per cent. of picrate of ammonia solution had been 
added. 

Examining Spermatozoa of Insects.*-Herr E. Bnllowitz used male 
beetles, the vas deferens of which was quite full of sperniatozoa. T h e  
living spermatozoa were fixed with osmic acid vapour, and usually 
stained with gentian-violet. 

Naceration specimens showing a fibrillation of the flagellum were 
obtained by removing the wings and upper abdominal wall and then 
immersing i n  very dilute sodium chloride solution for some days. A 
piece of vas deferens was then cut out, caretully washed, and then 
teased out on a slide in 0 . 8  per cent. salt solution. A drop of this fluid 
W ~ S  covered over with a cover-glass, and after the lapse of one to three 
&tys stained with some anilin dye. Movements of the spermatozoa 
were shown on Schulec’s hot stage, the optimum temperature being from 
30” to 35” c. 

Demonstrating Structure and Termination of Muscular Nerves in 
(Edipoda fasciata.f-Sig. V. Mazzoni employs the following modifi- 
cation of tlic gold chloride method for staining nerve-endings. Pieces 
of muscle, 1 to 2 mm. i n  size, are placed for half an hour i n  a watery 
solution of 1/3 formic acid. When quite transparent they are transferred 
to gold chloride solution (1: loo) ,  wherein they remain for 7 or 8 
minutes. After this they are left in  the dark for 12 hours in the  formic 
acid solution, and then mounted in  glycerin. 

Mounting Acarina.S--DI. E. L. Trouessart finds that dried material 
containing mites makes better preparations than can be obtained from 
fresh specimens. T h e  material is placed in  a large drop of glycerin on 
a slide, but is  not covered. The  preparation is then carefully and slowly 
warmed over a spirit-lamp. By this the animals are cleared up  and 
freed from air-bubbles and any adherent impurities. For  imbedding, 
glycerin-gelatin is recommended, but if it is desired to  keep the  animals 
this may be done i n  alcohol or Hantsch‘s fluid. 

Prepar ing  Eggs of Pycnog0nids.l-Mr. T. H. Morgan found the 
best way of hardening the eggs of Pycnogonids was to put them into 
alcoholic picrc-sulphuric acid for several hours, and then to gradually 
carry them through diffaent grades of alcohol of increasing strength. 
After an hour in absolute alcohol, two to four hours in  turpentine, one 
hour of soft and one to two hours of hard parafin, the eggs were cut  
i n  paraffin, and fixed to the slide with albcmen fixative. Again, they 
mere passed through turpentine, absolute alcohol, 95,~ 80, 70 per cent. 
alcohols to  Iileinenberg’s hrernatoxylin, where they remained frr from 
twelve to forty-eight hours. ’ They were then washed in  acid alcohol for 
fifteen minutes, and passed through the alcohols and turpentine into 
balsam. 

* Zeitschr. f. W‘ias. Zool., 1. (1890) pp. 317-407 (4 pls:). See Zeitschr. f. Wisa. 
Mikr., vii. (1891) pp. 503-4. 

t BIemorie R. Accad. Scienze Bologna, is. (1889) pp. 547-50 (1 PI.). see 
Zeitschr. f. Wies. Mikr., vii. (1891) pp. 501-5. 

1 CR. Siaances Congrks Iucemat. Zoologie Paris 1889, pp. 164-75. See Zeitechr. 
f. Wijs. Mikr., vii. (1891) p. 502. 

5 Sludics Bid. Lab. John Hopkins Univ., v. (1831) p. 3. 

’ 

Very excellent results were obtained. 
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Preserving Caprellidae.*-P. Mayer finds that these animals may be 
preserved without shrivelling by placing them in a mixture of glycerin 
1 part and 50 per cent. spirit 2 parts after they are taken from the 
alcohol in which they have been kept. The alcohol is then slowly 
evaporated with moderate heat. The author considers that balsam is 
contra-indicated since on account of its strong refraction the finer 
skeletal details are imperfectly seen. 

Mode of studying free Nematodes.t-Mr. N. A. Cobb collects from 
sand by applying his knowledge of the fact that, in standing water, 
sand sinks at once, nhile small organisms sink rathcr slowly. ‘6 Put 
half a pint of sand with a pint of water into a dish of the form and size 
of an ordinary one quart fruit-tin. Having a second beaker or fruit-tin 
at hand empty, pour the water and sand rapidly back and forth until the 
water is well roiled, then suddenly stop ; the sand at once sinks to the 
bottom of the dish, but the organisms remain for a few seconds partially 
suspended. The instant the sand reaches the bottom of the dish, pour 
the supernatant fluid containing the organisms into a third dish and 
there let it stand until clear, when the fiediment of organisms may be 
obtained in a very satisfactory state by decanting the clear meter.” In 
collecting from mud the process must be reversed. 

If  the animals are to be studied in the living state they may be 
rendered motionless by adding a little chloral hydrate to the water. If 
glycerin preparations are to be made, kill with 1/100 to 1/10 osmic 
acid and allow the worms to remain in it till they become a trifle 
coloured. It is hest to ube warm weak osniic acid. 

For the very finest histological as well as coarser anatomical work 
Mr. Cobb has devised a method which gives far better results than any 
other with which he is acquainted. 

Mode of examining Calcareous Bodies of Alcy0nacea.t-Dr. G.  v. 
Eoch says that the easiest may of examining these bodies is to cut a 
polyp through longitudinally with the scissors, to spread out iu 
glycerin, cover with cover-glass, and observe with crossed nicols. The 
spicules w i l l  appear white on a dark ground and are generally very 
distinct, The same method may be employed with particles of 
ccenosarc. 

Demonstrating Structure of Siliceous Spoages.Q-Herr F. C. Eoll 
succeeded, by treating with nitrate of silver, in showing that the spicules 
of Desmacidon Bosei were covered with an organic layer, the exact 
origin of which would appcar to be uncertain. The same reagent was 
used with advantage in examining SponpXa. Small pieces of sponge 
were suspended on the slide in the aquarium, and when they had pro- 
perly spread themselves out, mere treated for about twenty minutes with 
0 -  25 per cent. silver nitrate, and afterwards stained with picrocarmine. 
The flat epithelium was by this means well preserved. For imbedding, 

See * Fauna 11. Flora d. Golfees v. Neapel, Monogr. xvii. (1890) pp. 157 (7 pls.). 

t Proc. Linn. SOC. N.S.W., v. (1890) pp. 450-2. 
$ Mittheil. Zool. Stat. Nedpel, ix. (1891) p. 655. 
6 Ahhandl. d. Senkenbergischen Naturf. Geacllsch., xv. (1888) pp. 1-58 (3 plb.). 

Zeitschr. f. Wiss. Mikr., vii. (1891) p. 501. 

S~e‘%eitsclir. 1. Wiss. Mikr , vii (1891) pp. 417 I;. 
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Canada balsam was found unsuitable, but good results mere obtained with 
the following medium. Glycerin-gelatin is mixed with equal volumes 
of acetic acid and glycerin and warmed up until a11 the constitucnts 
have become thoroughly mixed. A t  a temperature of 12” R. the mass 
is fluid but below this it is necessary to warm it before using it. If thc 
mass under the cover-glass be not quite firm it is advisable to ring the 
preparation round with some cement. 

Demonstrating the Structure of Rotten-stone.*-Herr F. Dreyer 
adopted the usual procedure for examining the structure of rotten-stone 
and the distribution of the Radiolarin, viz. grinding down to oiie flat 
surface, then fixing this with balsam to a slide and then grinding down 
the other side, followed by balsam and cover-glass. 

Isolation of the skeletons of the organisms was effected by the 
following inlgenious device. A saturated solution of Glauber’s salta was 
heated in a test-tube and pieces of rotten-stone, dried in the air, dropped 
therein. By this means they were thoroughly saturated and as they 
cooled down the process of crystallization effectually pulverized them. 
I f  the siliceous skeletons cnly be desired the following procedure is 
more simple. Small pieces of rotten-stone are boiled for a short time 
in hydrochloric acid, the carbonate of lime is dissolved and the thus 
separated skeletons fall to the bottom as a fine meal. The material 
should be washed with water in a large glass vessel, stirred up and 
allowed to stand for one or two hours. The supernatant fluid is  
pipetted off and the washing repented several times. Finally, the 
material is dried in the air. By tapping the watch-glass containing 
some of the material, the finer may be separated from the coarser par- 
ticles ; some of the former can be mounted in balsam. 

Collodion-method in Botany.t-Dfr. N. B. Thomas advocates the use 
of collodion rather than of paraffin fur infiltrating plant-tissues. The 
tissue to be treated is first dehydrated and hardened in alcohol. I t  is 
then placed in a 2 per cent. solution of collodion made by dissolving 
2 grm. of gun-cotton in 100 ccm. of equal parts of sulphuric ether and 
95 per cent. alcohol. Tn this solution it remains from‘12-24 hours, 
and is then transferred to a 5 per cent. solution, where it again re- 
mains 12 hours. It is then laid on cork and covered, by means of a 
camel’s hair brush, with successive layers of collodion, until it is quite 
inclosed in the mass, allowing each coat to dry slightly before apply- 
ing  the next. After a few hours the collodion will be firm enough to 
section. 

(3) Cutting, including Imbedding and Microtomes. 

Imbedding and Sectioning Mature Seeds.$-Mr. W. W. Rowlcr 
gives some useful hints as to the best method of imbedding mature scds  
in paraffin and preparing them for the microtome. The method de- 
scribed is that in use in the botanical laboratory of the Corncll 
University. 

* Jenaische Zeitschr. f. Naturwiss, xxiv. (1890) pp. 471-546 ( G  pls.). Stc 
Zeitschr. f. Wigs.  B‘likr., vii. (1891) pp. 498-99. 

t Proc. Aiirer. Poc. Mici-., 1E90, pp. 123-7 (3 fig..). 1 T. c . ,  pp. 118-5. 
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A Method of Imbedding Delicate Objects in Celloidin.*-Mr, 
Frank S. Aby writes:-The object, properly fixed and hardened, is 
placed for twenty-four hours in a mixture of equal parts of alcohol and 
ether, I t  is transferred to a thin syrupy solution of celloidin, made by 
diasolving celloidin in a mixture of equal parts of alcohol and ether. 
After remaining in this solution for about twenty-four hours, the object 
is covered with a thicker solution of celloidin and is allowed to remain in 
the same for about twenty-four hours, when it is ready to imbed on cork. 

When ready to inibed the object, a small quantity of the celloidin 
solution is spread on clean glass (a slide will  amwer the purpose), and 
allowed to dry. Then another coat is applied and allowed to dry. 
This affords B firm celloidin bed upon which the object is placed and 
arranged, care being taken to place i t  in the desired position a s  quickly 
as possible, before the celloidin begins to harden. The  whole is now 
covered with successive layers of the celloidin solution, until a firm 
support is built up for the object. When sufficiently dry, the celloidin 
is removed from the glass by means of a sharp knife, and if necessary, 
a pair of scissors is used t o  trim the bed to the proper size and form. 
It is now ready to imbed on cork. 

The top of a cork is coded with ceiloidin solution and allowed to 
dry. Tliis is done to prevent air from rising from the cork and forming 
bubblcs in the celloidin. The object, in its matrix of hardened celloidin, 
is placed in the desired position on the cork, and fasteued to it  nTith 
celloidin. After drying in the air until a layer is formed on the outer 
surface firm enough to  retain the shape, the cork is dropped into 50 per 
cent. alcohol. Usually the object is ready to cut after remaining in the 
alcohol one hour. 

This method of preparing a bed of celloidin has been employed with 
very satkfactory results in obtaining sections of embryo chicks. Blasto- 
derrns of the earlier periods of incubation have been successfully 
sectioned. By arranging the embryo on the bed of hardened celloidin, 
i t  has been possible to get large symmetrical sections of the blastoderm. 
Celloidin cont.racts during the drying process, but by exercise of due 
care in arranging the blastoderm, distortion may be avoided. 

This method of imbedding has given good results in studying Hydra, 
and the preparation of the celloidin bed may be resorted to in almost 
every case where delicate objects are to  be sectioned. 

i4) Staining and Injecting. 

Vasale’s Modification of 
that \leigert’8 niethod for 
rendered less cuilibrous by 
solutions are necessary. (1) Hsmatoxylin 1 grm. dissolved in 100 grm. 
nater by aid of heat. (2) Neutral acetate of copper, saturated filtered 
solution. (3) Borax 2 grm., ferridcyanide of potash 2.5 grm., dissolved 
in 300 grm. water. 

The sections taken from spirit are placed in  solution 1 for three to 
five minutes, then for same length of time in solution 2, whereon they 

* Micromope, xi. (1891) pp. 58-9. 
t Kivista Xperiment Frenuttrio e Med. Legale, XV. (18SIr) pp. 102-5. See Zeitacbr. 

f. \Viss. Nikr,  \ii .  (1891) pp. 515-0. 



ZOOLOCSY AND BOTANY, MICROSCOPY, ETC. 423 

become black. They are then washed quickly in water and transferred 
to solution 3, whereby the ganglion-cells, the neuroglia, and degenerated 
parts are quickly decolorized, the medullated fibres remaining stained 
dark violet. Finally, the sections are well washed in water, then 
dehydrated in absolute alcohol followed by carbd-xylol (3  parts xylol 
to 1 carbolic acid) and balsam. If  a contrast stain bc desired, alum- 
carmine or picrocarmine or Pal's method are recommended. 

Upson's Gold-staining Method for Axis-cylinders and Nerve-cells." 
--Dr. A. Mercier describes twd new methods, the inventicm of Dr. Upson, 
of Ohio, for staining axis-cylinders and cells of central ncrvous system, 
the results of which are stated to be wonderful. The pieces m e  hardened 
in the dark for four to six months in potassium bichromate, beginning 
a t  1 per cent., afterwards increased up to 2g per cent. The hardened 
pieces are then washed in water, and after-hardened in spirit, beginning 
for the first two or three days with 50 per cent. alcohol, and ending 
with 95 per cent. spirit, until the pieces are of a greenish colour. The 
sections may bc made either with or without imbedding ; in any case 
the sections are to be thoroughly dehydrated before either method is 
applied. 

Method 1. The section is placed for one to two hours in 1 per cent. 
gold chloride solution to which 2 per cent. hydrochloric acid has been 
added. Wash in distilled water. Transfer on platinum or paper lifter 
to following solution for half a minute :-Potash, 10 per cent. solution, 
5 ccm.; fcrricyanide of  potash, a trace. LVash for half a minute in 
10 per cent. potash solution. Wash well in distilled water, and transfer 
to followiirg solution :-Acid. sulfurosum, 5 ccm. ; tinct. iodi, 3 per 
cent., 10-15 drops. I n  this 
fluid the scction is allowed to remain until i t  assumes a rose colour ; i t  
is  then thoroughly washed in distilled water, dehydrated in absolute 
alcoliol, oil of cloves, and balmm. 

The section is immersed for two hours in the following 
solution :-Gold chloride, 1 per cent., 5 ccru. ; saturated solution of 
ammonium vanadicum, 10 drops ; acid. bydrochlor., 3 drops. Having 
been washed in distilled water, it is iininsrsed for thirty to sixty seconds 
iu the following mixture :-Caustic potash, 10 per cent., 5 ccm. ; ammo- 
nium vauadicum, a trace ; permanganate of potash, 10 per ccnt., 10 drops. 
I t  is again washed in distilled water, and thereupon placed in the f d -  
lowing fluid :-Tin solution, 15 drops; aq. dest., 3 ccm. ; iron solution, 
3-5 drops ; acid. sulfurosum, 3 ccm. 

The tin solution is made by adding so much chloride of tin to 3 per 
cent. tincture of iodine nnt,il the colour is white or yellowish. The iron 
solution is a saturated solution of ferrum phosphoricum in aq. dest. 

Mix, and add liq. ferri chlorid., 1 drop. 

Method 2. 

When the section has becomered it is then treated as in method 1. 
The author states that although this method may appear somewhat 

complicated, in reality it is not more cumbersome than most other pro- 
cedures, and that the results rue splendid. 

Three new Methods for Staining Medullary Sheath and Axis- 
cylinder of Nerves with IFaematoxylin.t-Dr. M. Wolters describes the 
following method for staining the medullary sheath. The  nerve-fibres 

* Zoitschr f. Wiss. Mikr., vii. (1891) pp. 474-9. t T- c., PI'. 416-73. 
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appear of a blue-black colour, while the cells are yellow or yellowish 
brown. The specimens hardened in Miiller's fluid and afterwards in 
alcohol were imbedded in celloidin. The sections were then placed 
for twenty-four hours in a paraffin stove at a temperature of 45' in 
Kultschitzkx's htematoxylin solution (hiernatox. 2 g., alcohol abs. q. s. ad 
solut., acetic acid, 2 per cent., 100 am.). 

After this the wetions were immersed in Muller's fluid, and then 
treated with 1/4 per cent. permanganate of potash, after which they 
were decolorized in acidnm oxalicum 1 - 0, kalium sulfurosum 1 * 0, 
aq. dest. 200.0. Then, having been washed in water, they were dehy- 
drated, cleared up, and mounted. 

The second method stained beautifully the' protoplasmic process of 
Purkinje's corpuscles in the cerebellum. In this the procedure con- 
sisted in hardening and sectioning as before, and then using the following 
mordant :-Vanadium chloratum, 10 per cent., 2 parts ; aluminium 
aceticum liquidurn, 8 parts, Herein the sections remained for twenty- 
four hours, they mere then washed for 5-10 minutes in water, and then 
having been stained with hsematoxylin as in the first method, were 
dccolorized with Weigert's fluid. 

In  the third method the pieces were hardened by Kultschitzky's 
method,' and after-hardened in 96 per cent. spirit. The section mass 
was imbedded in either celloidin or paraffin. The sections were then 
immersed for twenty-four hours in the following mordant :-Vanadium 
chloratum, 10 per cent., 2 parts ; aluminum aceticum liq., 8 per cent., 
8 parts. After having been washed for ten minutes in water the sections 
were placed in the hsmatoxylin for twenty-four hours. The staining 
was then differentiated with 80 per cent. alcohol to  every 200 parts of 
which 1 part HC1 was added. 

When they assumed a bluish-red hue the acid was removed in weak 
spirit, after which the sections were dehydrated in  absolute alcohol, 
cleared up in origauum oil, and mounted in balsam. 

By this method the large cells of cerebrum and cerebellum, their 
protoplasmic processes, axis-cylinders, and the glia-cells were well 
stained. 

Staining Osseous Tissue by  Golgi's Method.?-Sig. V. Tirelli found 
that Golgi's method %as suitable for studying osseous tissue, and very 
advantageous for flat bones ; for example, the skull bones of an almost 
mature rabbit embryo. Agninst a yellow background the bone-corpuscles 
stand out stained more or less dark-brown, the staining in the centre 
of the elements being less pronounced than at the periphery or in the 
processes. 

The reaction does not affect every individual element, but occurs 
usually in groups of five to thirty; and this is an advantage rather than 
not, since it allows the recognition of delicate details of structure. 

Impregnating Brain of Amphibia by Golgi's Method.$-Herr A. 
Oyarzun calls attention to the fact that in Ram6n y Cajal's modification 

* See this Jonrnal,  1885, p. 510. 
t Atti 1z. Accad. Liiicei Roma-Rendiconti. vi. (1S90) UD. 24-6. 
f Arch. f. Mikr. Aiint., x x w .  (1590) pp. 380-7 \(2 p1S.j.' See Zcitsohr. f. Wiss 

Mikr., vii. (1891) p. 509. 
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of Golgi’s silver method the observance of definite lengths of time for the 
different stages of the procedure is importmt. In  frog’s brain the best 
results were obtained by allowing the hardcning and impregnating 
fluids to act for twenty-four hours. For the brain of the triton and 
salamauder bventg-four hours werc sufficient. If the fliiids were allowed 
to act for thirty to forty hours, the results merc very unsatisfactory. 

Staining Medullary Sheath of Nerves of Spinal Cord and of 
Medulla.*-Er. A. Xlercier says the following simple procedures give 
wtisfttctory rcsults for sections of spinal cord and medulla. The sec- 
tions, according as they contriii much or little of the chromic acid salt, 
are immcraed in one of the t \  o following solutions : - 

Solution 1. Weak alcohd, 100 ; hiematox., 2 ; aq. dest., 100 ; alum, 2 ; 
glycerin, 100. 

Solution 2 .  Strong alcohol, 120; ha?matox., 2 ;  aq. dest., 130; 
alum, 2 ;  glycerin, 50. Dissolve the hrcmatoxylin in ripirit and the 
alum in the water, add to the latter the glycerin, and then mix with the 
hrematoxylin in spirit. 

It is 
thcn washed carefully in water, after which it is transferred to a niodi- 
fied Weigert’s decolorizer :-Aq. dest., 200 ; ferricyauide of potash, 6 ; 
borax, 4. When sufficiently decolorized it is waslied in distilled water, 
dehydrated, cleared up in oil of clove, and mounted in balsam. 

It was found, however, that if the first decolorizing solution mere 
followed by a second composed of potash, 10 per cent., 2 ccm. ; aq. dest., 
10 ccm ; &her sulphureus, 1 ccm., the differentiation  as more satis- 
factory. 

Demonstrating Nerve-end Plates in Tendons of Vertebrata.1--Sig. 
G .  V. Ciaccio adopted the following method for demonstrating nerve- 
endings in tendons of Arnphibia. The pieces were taken from a living 
animal, or from one just dead, and placed at once in l j l000  hydrochloric 
acid, or better in 1/500 acetic acid until they were quite transparent. 

They mere then immersed for five minutes in a mixture of gold 
chloride and potassium chloride solutions (1/1000 each). 

This imparts a pale yellow colour. 
The pieces were next placed in a large quantity of 1/500 acetic acid 

and kept there in the dark for a whole day, and then exposed to the 
sun for two or three hours. When the tendon has assumed a pale 
violet hue, it is taken out and placed for a day in l j l000  osmic acid 
solution and finally mounted in glycerin to which 0.5 per cent. of its 
bulk of acetic or formic acid has been added. The medullated fibres 
are stained dark violet, their extreme terminations being also violet, but 
passing into red or blue. The  tendon itself is stained a pale yellow or 
light violct. 

Preparing and Staining Testicle.$-Sig. H. Bmzaola in studying 
the testicle and the formation of spermatozoa, found that 1’0 yssozki’s 

* Zeitschr. f. TI’isa. Mikr., vii. (1891) pp. 450-3. 
t Memorie R. Accad. Sci. Bologna, Y. (1890) pp. 301-424 (G pl..) See Zeitschr. 

1 Mernorie IZ. Accad. Sci. Bologna, riii. (1888) pp. 681-94 (1 pl.); is. (1888) 
See Zeitsehr. f. WISS. Mikr., vii. (1891) pp. 516 7. 

Herein the section remains from twelve to twenty-four hours. 

9 
f. Witis. Mikr., vii. (1891) pp. 507-8. 

pp. 79-85 (1 pl.). 
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modification of add. was very suitable 

A good double stain was effected with picric acid by Podwyssozki's 
procedure. Instead of the Pfitzner- Fleaiming safranin, a saturated 
aqueous solution of safranin or a 1 per cent. aqueous solution of 
gmtian violet, or better still, one of these folloived by the other may be 
used. 

followed by eosin made excellent preparations, and 
these ere still better if the sections were further stained with snfranin. 
The chromatin grmules, like the mitoses, were stained red, the achromatic 
substances a pale blue. 

Q 2 d s  

(6) Dbounting, including Slides, Preservative Fluids, &c. 

property after the lapse of a few 
mouths. 

The loss of this essential property, its m i s o n  d'dtre in fact, is usually 
accompanied by a slight browniug of the colour and a decrease of the 
viscidity, and the change is SO gradual that it is easily overlooked. At 
first the author was inclined to lay the blame on the corks with which 
the bottles were stopped, or on the salicylate of soda added as antiseptic. 
Both these views turned out to be untenable. Little or no effect was 
observed from using different autiseptics, the least unsatisfactory being 
camphor. After noting that the peculiar decomposition mas more liable 
to take place in summer than i n  winter, probably from being hastened 
by the increased light, air, and temperature, the author came to the con- 
clusion that the glycerin was at the bottom of the mischief, and confirms 
his view by adducing the frequency with which preparations mounted in 
glycerin deteriorate. 
Hints for fixing Series of Sections to the Slide.?-Dr. H. Suchan- 

nek has now altogether given up the use of mica plates, and ernploys 
glass slides or cover-glasses. These must be perfectly clcan ancnd 
free from greasc. If greasy, spirit when run over B slide shows R 
tendency to form in balls and not to spread itself out in an even layer. 
The best adhesive is Mayer's albumen-glycerin, which is rubbed on 
the slide with the finger. The layer should be extremely thin alld 
perfectly even. To  this the sections will firmly adhere in about half an 
hour at a temperature of 40". 

If the sections be thin and betray any tendency to crumpling and 
will not lie quite flat, then Gaule's method is undoubtedly the best 
to pursue. This consists in fixing the sections with 50 per cent.neutm1 
alcohol. The slides are then placed on top of an incubator with a sheet 
or two o f  blotting-paper interposed in order that the glass may not be 
heated above 40". This causes the gradual and regular evaporation of 

* Zcitschr. f. Wiss. N i k r . ,  vii. (1891) pp. 457-9. t T. c., pp. 468-6. 
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the spirit and leaves the section smooth and adherent to its underlay. 
A higher temperature always fails to get rid of some little amount of 
moisture owing to the unequal rapidity of the evaporation ; hence the 
author lays it down as an axiom that the lowest possible temperature 
is an indispensable condition for the production of a successful prepara- 
tion. The rest of the procedure is that which is commonly adopted. 

Preparation of Venetian Turpentine.”-Dr. H. Suchannek, while 
recording his estimation of the value of Venice turpentine for micro- 
scopical purposes,? advises that it be dissolved in neutral absolute 
alcohol. About equal volumes of these ingredients are mixed together 
in a tall glass vessel and placed in a porcelain tile oven. I t  is necessary to 
shake the mixture frequently. In  from twelve to twenty-four hours the 
turpentine is dissolved and has deposited its impurities, and in from 
twelve to eighteen hours more it will have acquired the necessary con- 
sistence. 

Vosseler’s Cement and Wax Supports.$-Dr. J. Vosseler recom- 
mends that pap r or cardboard slips should be cemented on the slide hy 

broken up shellac is placed in a glass vessel, and alcohol of 90-96 per 
cent. poured over in quantity just sufficient to  cover it. The vessel 
covered over is then placed on a paraffin stove. In  a comparatively 
short time a clrar brownish-looking mass of a syrupy consistence 
results. I t  is at once ready for use and, according to its inventor, is a 
very valunble cement. 

The wax supports are made out of a mixture of Venetian turpen- 
tine and white wax. A quantity of wax is melted in a porcelain vessel, 
and thereto is added, stirring continually the while, from half to two- 
thirds its bulk of Venetian turpentine. Addition of turpentine softens, 
addition of wax hardens the mixture ; the desired consistence is easily 
ascertained by letting fall a few drops on a glass plate or into water. 

Although sufficiently plastic or impressionable it adheres very firmly 
to glass, hence the position of the supported cover-glass may be altered 
by slight pressure with a needle on one or all of the supports. 

The medium may be used instead of the compressorium in the ex- 
amination of fresh specimens of living Crustacee, the restless movements 
of which are easily restrained by fixing the cover-glass to the slide. 

means of a cem t t made of commercial bleached shellac. Thoroughly 

(6)  Miscellaneous. 

Use of Polarized Light in Observing Vegetable Tissues.§--M. 
Amann describes the results of a long series of observations made on 
the tissues of Nosses under polarized light, which have led to some 
curious results. The different cell-walls present, under these circum- 
stxnces, very different appearances, depending largely on their degree of 
cuticularization ; and it is possible in this way to define the characters 
of the cells belonging to the different organs in a moss, and even to a 
certain extent to distinguish between the characters presented by dif- 
ferent families. 

* Zeituchr. f. Wiss. Mikr., vii. (1891) p. 463. 
f: Zeitschr. f. Wiss. Mikr., vii. (1891) pp. 459-62. 
5 Arch. Sci. Phps. et Nat. xxiv. (1890) pp. 502-8. 

t See this Journal, 1890, p. 258. 
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